As the degree of judged hoarseness increases, the noise component of the spectrogram increases and replaces the harmonic structure. The relationship between these two components has been quantified as harmonics-to-noise (H/N) ratio. In this study, the contribution of cycle-to-cycle pitch perturbations (jitter) to the measured noise energy was analyzed. Moreover, the relationship between the acoustic parameters (H/N ratio and jitter) and the perceived abnormalities of hoarseness was studied. Eight laryngologists rated their auditory impressions for G, R and B factors of87pathologic voices. G (Grade) represents the degree of hoarseness; R (Rough) refers to rumbling and heaviness; B (Breathy) is related to air leakage during phonation. Correlations of R factor with the H/N ratio or jitter were not so high as those of G or B factor with the H/N ratio (p<0.05). These findings suggest that the H/N ratio can be a quantitative index of B factor as well as of G factor, and that neither of the acoustic parameters are good indicators of R factor.
As the degree of judged hoarseness increases, the noise component of the spectrogram increases and replaces the harmonic structure. The relationship between these two components has been quantified as harmonics-to-noise (H/N) ratio. In this study, the contribution of cycle-to-cycle pitch perturbations (jitter) to the measured noise energy was analyzed. Moreover, the relationship between the acoustic parameters (H/N ratio and jitter) and the perceived abnormalities of hoarseness was studied. Eight laryngologists rated their auditory impressions for G, R and B factors of87pathologic voices. G (Grade) represents the degree of hoarseness; R (Rough) refers to rumbling and heaviness; B (Breathy) is related to air leakage during phonation. Correlations of R factor with the H/N ratio or jitter were not so high as those of G or B factor with the H/N ratio (p<0.05). These findings suggest that the H/N ratio can be a quantitative index of B factor as well as of G factor, and that neither of the acoustic parameters are good indicators of R factor. od is able to detect cycle-to-cycle pitch perturbations (jitter). One of the purposes of this paper is to examine the contribution of jitter to the obtained H/N ratios. Most laryngologists rate the degree and quality of hoarseness to assess the results of treatment for laryngeal disorders.
Such subjective judgments without psychophysical measurements have yielded many confusing terminologies about the qualities of hoarseness-hoarse, harsh, rough, creaking, rumbling, breathy, and so on. The Japan Society of Logopedics and Phoniatrics (JSLP) has advocated evaluating the following five factors: Grade (G), Rough (R), Breathy (B), Strained (S), and Asthenic (A). 6)"Grade" represents the degree of hoarseness or how far the voice deviates from a normal voice, while the other four factors represent the different qualities of hoarseness."Rough" voice is one perceived as rumbling, dull and heavy;"Breathy" voice is related to air leakage during phonation; (under the assumption that Na and Ni are not correlated) From Fig.2 , for example, the phonatory sample with a jitter index of0.71%(shown in Fig.3 , left) would have and H/N ratio of16dB if an additional noise, Na, were equal to zero. However, the actual H/N ratio is0.24dB. We have to take an additional noise, Na, into account in order to explain the difference between the H/N ratio predicted from Fig.2and the actual one. (8) Equations (6). (7) and (8) 36.5. The spectrogram shown in Fig.3 , right, represents a phonation with a jitter index of0.87%. The H/N ratio of this phonation is5.6dB. Calculating in the same manner as the previous example, the ratio, x, of this phonation is7.70. This method of obtaining a ratio, x, is based on Fig.2which illustrates the contribution of jitter to the H/N ratio of a synthesized sinusoidal wave. But, the actual voice signal does not consist of a single sinusoidal wave. In this sense, the obtained ratio, x, may not be exactly equal to the actual value. However, the H/N ratio method is the first one by which we can infer the relation of an additional noise component to a noise derived from jitter. 0.05). The correlation of G factor with the H/N ratio was not significantly different from that of B factor with the H/N ratio (p=0.05). Both of the correlations were significantly higher than that of R factor with the H/N ratio (p<0.05). The correlation of G factor with jitter was not significantly different from that of B factor with jitter (p=0.05). The latter was not significantly different from the correlation of R. factor with jitter either (p=0.05). But, the correlation of G factor with jitter was significantly higher than that of R factor with jitter (p<0.05). These results show that an H/N ratio can be a quantitative index of B factor as well as of G factor. This is not unexpected because of the following two reasons. First, an H/N ratio has been originally developed as a quantification of an additional noise component compared to a harmonic component.2) Secondly, G factor was reported to correlate with B factor much more than with other factors of hoarseness. 6) Wendahl11) and Coleman12) reported that the perceived magnitude of roughness was strongly related to the magnitudes of stimulus jitter, that is, the correlation was near unity. The stimuli used by them were an electrical analog of the larynx, in which various physical properties of the stimuli were controlled. On the other hand, a number of physical properties of the sustained phonation in the present study were not under control. In this study, correlations of R factor with the H/N ratio or jitter were significant. But, these correlations were not so high as the correlation of G or B factors with the H/N ratio. Hence, we do not suggest that both acoustic parameters are good quantitative indicators of R factor. R factor may be related more with the acoustic energy in the lower frequency range of the noise selected from the original phonation.
Thus, the usefulness of the H/N ratio method may be extended by further analysis of the relationship between the psychophysical evaluation of hoarseness and the spectral properties of the separated harmonic and noise components of the voice signal.
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